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PaGouas nporpaMma paccMoTpeHa u 000peHa Ha 3acelaHuu Kadeapbl XuMuu
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3aB. kadenpoi H.JI. Mensinuk
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
y4eOHOM rofy Ha 3aceaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MGI[}IHI/IK

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
y4eOHOM roJy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MenﬂHHK

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadenpoit H.JL. Menstuux

Pabouas mporpamma nepecmoTpeHa, o0cyxieHa u oqoopena st peanuszanuu B 2026 - 2027
yueOHOM roJly Ha 3acefjaHuu Kadeapsl XHUMUU

[Ipotokom ot 20 . Ne

3aB. kadenpoii H.JL MCH}IHI/IK




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

OcHoBHOW 1nenbto aucuuIuinHbel «Heopranuueckuil cuHTE3» SBISETCA IOBBILLICHHUE
YPOBHS H  OBJAJEHHE  CTYyJEHTaMH  HEOOXOJAWMBIM U  JOCTaTOYHBIM  YPOBHEM
oOmienpopeccuoOHaNbHBIX U NMPO(ECCHOHANBHBIX KOMIIETEHUMH JUIsl pelleHus 3a7ad B
pasNMYHBIX 00NacTaX NpopecCHOHATbHOM, HAay4YHOMW, KYJIbTYpHOW H ObITOBOW cdep
JeSITEIbHOCTH HAa OCHOBE M3YyYEHMsI METOJIOB U OCBOEHHUS TEXHHKH CHHTE3a HEOPraHWYECKHX
BEIIIECTB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

Juctunnuaa «HeopraHuyeckuii CHHTE3» BXOAUT B OO0S3aTENbHYIO YacTh y4eOHOTO
rJ1aHa 00pa30BaTEIHbHOM TPOTPAMMBI.

Jnst  w3ydeHuss  IUCHMIUIMHBI  HEOOXOoAuMbl  3HaHWS  (YMEHHUs,  BJIaJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS NUCIUTLINH/ IPAKTHK:

OO611ast ¥ HeOpraHMU4eCcKass XUMHS

3Hanus (YMEHUS, BIAJICHUS), TOTYICHHBIC TTPH M3yYECHUHW TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUS] JUCIUILITNH/TIPAKTHK:

Teopus u meToanka 0OydeHUs XUMUU

XHUMUYECKUE TEXHOJIOTHH

OCHOBBI XUMHUUYECKOTO IKCTIEPUMEHTA B IIIKOJIE

3 Komnerenuun ody4aromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu st

B pesynabrare ocBoeHuss gucuMIUiMHBL - (Moxyis) «Heopranmueckuii  cCUHTE3»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1 CniocobeH oCyIecTBIsATh NOUCK, KPUTHUECKUI aHAJIN3 U CUHTE3 HHPOPMAallUU, TPUMEHATh
CUCTEMHBIH MOAXO0/1 JIJIsl peIlIEHUs IOCTaBJICHHbIX 3aa4

YK-1.1 AHanusupyer 3a/1auy, BblIENss ee 0a30Bble COCTABISAIONINE, pACCMATPUBAET
U IpenjgaraeT BO3MOXKHBIE BapHUaHThl pEIICHHs IIOCTaBICHHOM 3ajayd,
OLICHMBAsI UX JIOCTOUHCTBA U HETOCTATKHI

YK-1.2 Ornpenenser, MHTEPIPETUPYET U paHKUPYyeT HH(POpMAIUIo, TpeOyeMyto NSt
peleHus] MOCTaBICHHONW 3aJa4yM; OCYILECTBIIAET MOMCK HMH(pOpMAIMU IO
Pa3IMYHbBIM TUIIAM 3alIPOCOB

YK-1.3 IIpu oOpabGorke wuHpopManuu  oTiau4aeT (akTbl OT  MHEHHUH,
MHTEpHpeTaluii, OlleHOK, (OPMUPYET COOCTBEHHBIE MHEHHS U CYXKAEHUS,
apryMEHTUPYET CBOU BBIBOJIbI U TOUKY 3PEHUSI

OIIK-8 CrocoOeH OCYIIEeCTBIATh IMEIarorHuecKyi0 JesTeIbHOCTh Ha OCHOBE CIEITUATBHBIX
HAYyYHbBIX 3HAHHI

OIIK-8.1 [Inanupyer u  NOpOBOOUT  Hay4yHble HCCIENOBaHMS B  oOxacTu
1€/1arOTMYECKON JIeITeTbHOCTH
OIIK-8.2 Hcnonp3yer  cnenuaigbHble  HayyHble  3HAHMSA S TOBBIIICHUS

2 HEKTUBHOCTH ITeTarOTHUECKON eITEILHOCTH




4. CTpyKTypa, 00b€éM U coepkaHNe TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. yacoB, B TOM
qyuce:
— KOHTaKTHas pabora — 36,1 akaj. 4acos:
— aynutopHas — 36 akaJ. 4acoB;
— BHeaynutopHas — 0,1 akan. yacos;
— caMocTosTeNnbHas pabora — 71,9 akan. yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;

®dopma aTTecTalMy - 324ET

AynutopHast = =
o | xonraktHas pabora E 5 dopma TEKyIEero
=
Pasnen/ Tema S (B axa. wacax) Ez Bz y KOHIPOILA Kon
g & © [ camocrosTensHOl | ycmeBaeMocTH B
JIACIIATIIAHEL 3 = . | xommeTennn
@) g £ paboThI MIPOMEKYTOUHOM
Tex. mab. | MpaKT. e aTTecTaluu
3aH. 3aH. | &
1.
OdopmiieHne
OTYEeTa 10
J1a00paTOPHBIM 3amura
560T§M 71200 IejllTo HBIX YK-11,
1.1 TeopeTuueckue p ) parop VK-1.2,
CaMocTosiTenpHOe pabor.
OCHOBBI HEOPTaHUYECKOTO 4 10 vaeHIe vaeGHoi | Craua ToMamHero VK-1.3,
CHHTE3A. yJII/ITC az bl 8 SaﬂaHI/ISI OIIK-8.1,
Patyphl. AATTHA. OITK-8.2
Brinonnenne TecTtupoBanue.
JIOMAIITHETO
3a7aHusl.
Odopmiierne
OTYEeTa 10
nmabopaToOpHEIM 3amura
VK-1.1,
1.2 Meroasl pasnaeneHwus, paboTam. 1abopaToOpHBIX VK-1.2
KOHIIEHTPUPOBAHUS aboT. .
LICHTPUP! 5 18/8U 36 CaMOCTOHTCHbHO? p VK-1.3,
51 OYHUCTKH nsydenue yueOunoii| Cnada momaninero OIK-8.1
HEOpPraHWYECKUX BEIECTB. JIUTEPATYPBIL. 3a/1aHusl. )
OIIK-8.2
Brmonnenue TectupoBaHue.
JIOMAIITHETO
3aJIaHMsL.
OdopmieHne
OT4YETA 10
J1a60paTOPHBIM 3armura
560T;)M 71200 ]ejllTo HBIX YK-11,
1.3 Crnreset CaM(E)CTOHTCJ'I.bHOC p11160Tp YK-1.2,
HEOPTaHUIECKUX 14/2,81 25,9 I Ne atlap 0Maﬁ1Hero VK-1.3,
COEIMHEHUI. e i flata 2 OIIK-8.1,
JUTEPATYPBHI. 3a1aHMS.
OIIK-8.2
Brimonaenne TectupoBanue.
JIOMAIITHETO
3aJlaHusl.
Wroro no paspeny 36/10,81 71,9
Uroro 3a cemectp 36/10,81 71,9 3a4éT
36/10,8
Hroro no gucuuiuinae " 71,9 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce mnpenopaBanus aucuMiivMHbl «HeopraHuyeckuil CUHTE3» NPUMEHSETCS
TpaagulIMOHHAA I/IH(1)OpMaI_[I/IOHHO-KOMMYHI/IKaI_[I/IOHHaSI 06pa30BaTCJIBHbI€ TCXHOJIOI'UH.

Ocoboe MecTo B mpoliecce MpenojaBaHusl TUCHMIUIMHBI 3aHUMAeT JeMOHCTPALMOHHBIN
XUMHUYECKMM HKCHEPUMEHT, KOTOpbI IMO03BOJIIET HauOoyiee MOJIHO peanu3oBaTb METOJ
poOJeMHOr0 0OyueHHsl yepe3 IOCTAaHOBKY IPOOJIEM € IOMOIIBIO JIEMOHCTPALUH SIBICHUH,
peaKuuii UM MpOLECCOB.

Ha naGoparopHbIx paboTax BBINOJHSIOTCS TPYIIIOBbIE WU WHAWBUIYaJIbHbIE 3a/laHUS
no mpoiinenHoi Teme. IlpoBeneHue mabopaTOpHBIX pPabOT HEOOXOIUMO MpPEBapAThH
MHCTPYKTAXXEM 110 IpaBujaM Oe30macHOd paboThl B Xxumuueckod sabopaTopuu. OCHOBHBIM
YCIIOBHEM JIOITYCKa CTYJCHTOB K JJa00paTOpHOI1 paboTe sIBJIsieTCs X 00s3aTeNbHas MOATOTOBKA K
HEel ¢ cocTaBlieHMEM TeopeTudeckoro BaelaeHMs. Ilpu mpoBeneHuM 1aGOpaTOPHBIX 3aHATHUN
UCIOJIb3YETCSI METOJ] KOHTEKCTHOTO O0Y4YEeHMsI, KOTOPbIM MO3BOJIIET YCBOUTH MaTepuall IyTEM
BBISIBJICHHMSI CBA3€M MEXIy KOHKPETHbIM 3HaHHMEM U ero mnpuMmeHeHueM. Kpome Toro,
1esecoo0pa3Ho UCIOIB30BATH TEXHOJIOTHIO KOJUIEKTUBHOTO B3aUMOOOyUYeHHs (MTapHYIO paboTy)
TpeX BMJOB: CTaTWYeCKas Iapa, JUHAMUYecKas Ilapa, BapUallMOHHAs Iapa; COBMeEIlas ee C
TEXHOJIOTHEH MOAYIBHOTO OOYy4eHUs. BBITOTHUB 3KCIEPUMEHT, 00yJaromuecs: GOpMyIupyIOT
0000111€HHBIE BBIBOJIBI [10 CEPUU ONBITOB, UCIIOJIb3Ys IPUEMbI aHAJIOTUH U CPABHEHMUSL.

CaMmocrosiTenbHasi paboTa 00ydaroIIMXCsl BKJIIOYaeT B ce0s camble pa3sHOOOpas3HbIE
GopMbl y4eOHOH JesATEIbHOCTH: BBINOJIHEHHE JOMAIIHUX 3a/laHuil, 3aBeplieHne o(opMIIEHUs
1a00paTOPHBIX pabOT, TOJATOTOBKA K MPAKTUKYMY, U3yUY€HHE OCHOBHOTO M JIOTIOJHUTEIHLHOTO
Mmartepuaga 1o ydeOHMKaM M IOcOOMsM, uYTeHHEe M MNpopaboTKa HAayyHOW JUTEepaTypbl B
Ooubnuoreke, HamucaHue pedepaToB, IMOATOTOBKA K KOJUIOKBUYMaM, 3adeTaM, WTOTOBOM
aTTeCTallHH.

CamocrosiTenbHast paboTta 00y4aroImUXCsl AODKHA OBITh HallpaBlIeHAa Ha 3aKperyICHUs
TEOPETUYECKOr0 MaTepuaa, U3JI0’)KEHHOTO MperoiaBaTesieM, Ha MPopaboTKy TeM, OTBEICHHBIX
Ha CaMOCTOATCIBHOC H3YUYCHUC, Ha IMOATIOTOBKY K na6opaT0prlM 3aHATHUSAM, BBIIIOJTHEHUEC
JOMAITHUX 33JaHUHA U MOATOTOBKY K PYOEKHOMY U 3aKIHOUYMTEIbHOMY KOHTpoito. ITomumo
3TOro, O0ydJaroluecs MPEeACTaBISAIOT pPe3yabTaThl CBOEH CaMOCTOATENBHOM paboOTHl B BHJIE
IIPE3CHTALAMN.

IIpu npoBeneHnH pyOEKHOTO M 3aKJIIOYUTEIBHOTO KOHTPOJS OCHOBHBIMHU 3aJlauami,
CTOAIIMMUA TICPEO MPEnoAaaBaTciieM, SABIAIOTCA: BBIABJICHHUEC CTCIICHU ITPABUIIBHOCTH, O6B€Ma,
rJ1yOuHBI 3HAHUH, YMEHHM, HaBBIKOB, MTOJIyYEHHBIX NPH U3yYEHUU Kypca Hapsly C BBISIBICHHEM
CTCIICHU CaMOCTOATCIIbBHOCTU B IPUMCHCHUU MMOJTYYCHHBIX 3H3HPII>1, yMeHI/If/'I 1 HaBBIKOB.

CoBpeMeHHbIE WHTEPAKTHUBHBIE CPEJICTBA MO3BOJSIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dopmamu koHTpoJis. OOyyaromuMcsl IpeUIaraloTcsl TeCTbl U 3aJ]aud B 3JIEKTPOHHOM BHJE, C
ABTOMATH3UPOBAHHOM CHCTEMOM POBEPKHU.

6 YueOHO-MeTOAUYECKOE 00eciedeHUEe CAMOCTOSITeJIbHOI PadoThl 00y4arIMXCcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s IPOMEKYTOUHOI aTTecCTALMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIUHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcHoBBI HeopraHuveckoro cuHTre3a : yueOHoe mocodme / T. I'. Yepkacoa, O. A.
Kysnenona, H. H. Uypunosa, T. M. llleuenko. — Kemeposo : Ky3a'TY nmenn T.®. ['opbadera,
2012.— 110 c. — ISBN 978-5-89070-868-7. — Tekcr : anekTpoHHsbiii // Jlans :



3NEeKTpOHHO-OMOIMoTeynass cucrema. — URL: https://e.lanbook.com/reader/book/6647/#110
(mara obpamenus: 14.02.2021).

2. Munuenkos, E. E. O0uias meronuka npenogaBanus xumus : yaeoHoe nmocooue / E. E.
MunuenkoB. — 2-¢ u3a. — MockBa : JlaGopatopus 3nanmii, 2020. — 597 c. — ISBN
978-5-00101-852-0. — TekcT : anexkrpoHHbli // JlaHb : 3JIeKTpPOHHO-OMOIHOTEYHAST CHCTEMA. —
URL.: https://e.lanbook.com/reader/book/151567/#1 (mara obpamenus: 03.06.2021).

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Anexuna, E. A. Heopranunueckuii CHMHTE3: MpakTHKyM . ydebHOe mocobue / E. A.
Anexuna, 1. B. CkBoproBa. — Omck : OMITIY, 2019. — 118 ¢. — ISBN 978-5-8268-2197-8. —
Tekcr : omekrpounsii //  Jlawe | snekrpoHHO-OMOnHMoTeuHas cuctema. — URL:
https://e.lanbook.com/reader/book/129683/#1 (nara oopamenus: 14.02.2021).

2. Konsna, JI. I'. Xumus : yue6Hoe mocobue / JI. I'. Konsiaa, JI. T'. Tapactok ; MI'TY. -
Maruutoropck : MI'TY, 2015. - 1 snekrpos. onTt. auck (CD-ROM). - 3ari. ¢ tuTysn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (mara obpamienus: 14.02.2021). - MakpooOBEKT. - TEKCT : 2JI€KTPOHHBIM. -
Ceenenus noctynusl Takke Ha CD-ROM.

3. Komsina, JI. I'. OxucnurenbHO-BOCCTaHOBUTENbHBIE peakiiui. OCHOBBI 3JIEKTPOXUMHUH
yueoHoe nmocobue / JI. I'. Konsina, 3. P. Mymuna ; MI'TY. - MarauTtoropek : MI'TVY, 2015. - 58 c.
: HIL., Ta0JI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121
163/1147.pdf&view=true  (mara o6pamenus: 14.02.2021). - Makpoobbekr. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

4. boromonosa, . B. Heopranuueckas xumus : yueOHoe nocodue / .B. Boromornosa. -
Mocksa : UH®PA-M, 2020. - 336 c. : wir. - (IIpoduns). - ISBN 978-5-98281-187-5. - Tekcr :
anektponHbi. - URL: https://znanium.com/catalog/product/1061490 (mata oOparmieHus:
14.02.2021).

5. OcuoBsl xumun: yueouuk / B.I'. IBanos, O.H. I'eBa. - M.: KYPC: HUI] UHOPA-M,
2014.-560c.: - (Beicmiee obOpaszoBanue: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (marta obpamienus: 14.02.2021). - Tekcr:
AJIEKTPOHHBIN.

6. OOmas u HeopraHuYeckas XUMHS: MPAKTUYECKUE paOOThI Ui HIKOJBHUKOB !
yuebHO-MeTouueckoe mocodue / mox pea. M. HO. Ckpunkuna. - Cankr-Ilerepoypr : CIIOIY,
2019. - 100 c. - ISBN 978-5-288-05908-7. - Tekcr : osnekrponnsii. - URL:
https://znanium.com/read?id=373590 (nara obpamenus: 03.06.2021).

7. KpaTkuii cipaBoYHUK (u3uKO-xuMu4eckux BenmuuuH / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. PaBnens, 3. H. Tumodeesa; nox pea. A. A. Pasaens, A. M. [TonomapeBoii. -
10-e u3n., uctp. u gon. - CII6. : Ban denopos, 2003. - 238 c. : min. - ISBN 5-8194-0071-2. -

m - . - - R

B) MeToanyeckne yKazaHus:

1. YUynpoga, JI.B. PacTBopsl: MeTomuueckas pazpaboTka K jabopaTopHbIM paboTaM Imo
JTUCHUTUIMHE «XHUMUS» 1751 00yJaroIuxcs BCeX HAMpaBICHUH MOATOTOBKH M CIIEUATBHOCTEH
Bcex dopm odyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUYECKHI YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. Y. HocoBa, 2020. — 41 c. — Tekcr :
HEMOCPEICTBEHHBIN.

2. Uynpoga, JI.B. PacTBopsl: MeTomueckasi pa3paboTka K CaMOCTOSATENBbHON padoTe 1mo
TUCHUTUTMHE «XUMUS» Ul  OOYYaloImUXCs IO BCEM HANpPaBICHHUSM IOATOTOBKH |
cienuanbHOCTAM Bcex (Gopm oOydenus / JI.B. Uymposa, 3.P. Mymmna, O.A. MumypuHa;
Maruurtoropckuii roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c¢. — TekcT : HEemOCPeACTBEHHBIH.

3. Komsaa, JI.LT'. OkucnuTenbHO-BOCCTAHOBUTEIHHBIC PEAKITUN U AJICKTPOXUMUYECKHE


https://e.lanbook.com/reader/book/6647/#110
https://e.lanbook.com/reader/book/151567/#1
https://e.lanbook.com/reader/book/129683/#1
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://znanium.com/catalog/product/1061490
http://znanium.com/bookread2.php?book=421658
https://znanium.com/read?id=373590

IPOIIECChl: METOJMUECKasi pa3paboTKa K CaMOCTOSITEIbHON paboTe It 00y4yaromuxcs o BCeM
HampaBJIeHUsAM IOATOTOBKH M CIEHaIbHOCTAM Bcex ¢opm o0yuenus / JLI'. Komsma, E.B.
Tapactok, J.P. Mymnuna; Marautoropckuil roc. texHuueckuit yH-T um. I'. M. HocoBa. —
Marnautoropck : MI'TY um. I'. UI. Hocosa, 2017. — 41 c. — TekcT : HemocpeACTBEHHBIH.

r) [IporpammHoe o6ecneuenue u UnTepuer-pecypcebi:
http://newlms.magtu.ru/ Oo6pa3oBarenbHbii moptan @PI'BOY BO «Maruutoropckwii
roCyJapCTBEHHBIN TeXHU4YeCKui yHuBepcuret uM. [.11. Hocosa»
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1. VueOHble aynuTopud s TMPOBEACHHUS JIA0OPATOPHBIX 3aHITHHA, TPYIIOBBIX H
WH/IMBUYAJIbHBIX KOHCYJIBTAIUH.

OcHnamenue aynuropuun: HarmsiHpie MaTepuabl: TaOIUIIBI, CXEMBI, IIIAKATHI.

2. [TomemeHus 17151 CaMOCTOSTENILHOM paOOTHI 00 YYAIOIIIUXCSI.

OcHarienue aynutopun: IlepconanbHbie KomnbioTepsl ¢ makerom MS Office, Beixo10M B
WHTepHET HM C JIOCTYIOM B JJIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEebHYI0 CpEeay
YHHUBEPCUTETA

3. Ilomemenuss st XpaHEHUS W TPO(PHIIAKTHYECKOTO OOCTY)KHBAHUS y4eOHOTO
000py1I0BaHUs.

OcHamienne aymuropun: Cremiaxu, ceddbl s XpaHEHUsT y4eOHOTO O0OPYHOBaHHUS.
WHCTpYMEHTHI JUI pEMOHTA J1a00paTOpHOTo 000PYAOBAHHUS.



ITPUJIO)KEHUE 1

6. YueOHO-METOAUYECKOEe O0ecnmedyeHHe CaMOCTOATEJbHONH PadoOThI
0O0yUaroIINXCcA

CamocTtosaTenbHas pabora oOyyaromuxcs MOApa3eseTcss Ha ayAUTOPHYIO, KOTOpas
MPOUCXOAUT KaK BO BpeMs JaOOPATOPHBIX 3aHATHUM, TaK W Ha IJIAHOBBIX KOHCYJbTALUSIX, U HA
BHEAYJIMTOPHYIO, TPOUCXOSIIYIO BO BpEMS MMOATOTOBKH CTYIEHTAMH OTYETOB I10 T1a00PaTOPHBIM
3aHSATUSAM U BBITIOJIHEHUS IOMAITHUX 3aJaHuM.

KOHTpOJILHbIe BOIIPOCHI IO pa3jaejiamM

1. TeopeTuyeckne 0CHOBbI HEOPraHUYECKOT0 CUHTE3A.

OU3MKO-XMMHUYECKUE  pacueThl B  HeopranmueckoM  cuHteze.  OmpeneneHue
HAIPABJICHHOCTH PEaKIUi, BHIOOP ONTUMAIBHBIX YCJIOBUW WX TPOBEICHHS, pacdeT KOHCTaHT
paBHOBECHIl C IENbI0 ONpEJCNICHUs KOJIWYECTB HCXOAHBIX BEIIECTB, HEOOXOAMMBIX IS
MIOJIyUYEHUsl 33JaHHOTO KOJIMYECTBAa KOHEYHOro mnpoaykra. CrocoObl CHHTE3a COEAMHEHUN
pa3IMYHBIX KJIACCOB HEOPTraHMYECKUX COeTUHEHHH. MeToabl MACHTH(PUKAIIUU HEOPTaHUYECKIX
BEIIECTB.

2. MeToabl pa3jiejieHusl, KOHIEHTPHPOBAHUS U OYUCTKH HEOPraHMYeCKHUX BelllecTB.

Krnaccudpukanus BemecTB MO CTENCHW YHCTOThL. KOHIEHTpUPOBAaHWE, OYHCTKA,
pa3JiesieHne HEOPraHMYeCKHX COCAMHEHUW pa3NuYHbIMU METOJaMU. XHMHUYECKHE METOMbI:
n30UpaTeIbHOE OCAXKACHHUE, OKHCIEHUE WM BOCCTAaHOBJIEHUE IPUMECEH; OCaKJIEHUE WU
OKHCJICHHE OCHOBHOTO KOMITOHEHTA; 00pa30BaHUeE JIETYUYNX COSAMHECHUA.

Metoner  gucTwnISIuE  (TIpOCTasl — MEpPEeroHKa,  peKTH(HKAIus, MOJICKYIsIpHas
TUCTHILISINS ), CyOTMaIIusl.

Metoapl KpUCTATU3AIMK: KPUCTAJUIM3AIM U3 PACTBOPOB (IpoOHAs KPUCTAILTU3AIIMS,
KOJIOHOYHBIM METOJ MPOTUBOTOYHOW KPUCTAIUIM3AIMH); KpPUCTAIIU3allMs U3 PAacIljiaBOB
(HampaBJIeHHAs KpUCTAITU3AallKs, 30HHAs MJIaBKa, TPOTUBOTOYHAS KPUCTAITU3AIINSA).

DNEKTPOXUMHYCCKHE METOJIBI OUYUCTKH: JIEKTPOIUAIINA3, METO]] HOHHBIX TTOIBIKHOCTCH,
amaibraMHasi dJIeKTPOXUMUYECKAsi OYMCTKA, DJCKTPOJIH3 C MPUMEHEHHEM TBEPABIX aHOJOB U
KaTO/I0B.

Meton skcrpakiuu. Meroa ancop6muu. Tumbl aacopOeHToB. ['a30amcooOIMOHHAS |
ra3zokKUJIKOCTHasi XxpoMaTtorpadus. MeTos1 HOHHOTO OOMEHa.

3. CuHTEe3bl HEOPraHMYECKUX COeHMHEHUIA.

CuHTe3 HEOpraHWYEeCKUX COETMHEHMI B BOIHOM pacTBope. O011ne 0cOOEHHOCTH peaKIHii
B BOJHOM pacTBope. PacTBopeHue TBepabIX BeriecTB. OCOOEHHOCTH MCIONB30BaHUS PA3TUIHBIX
pacTBopuTenel B cuaTe3e. O01Iast xapakreprucTruka GakTopoB, 00yCIOBINBAIOIINX 3aBUCUMOCTh
CKOPOCTH pEakIlMd B pPacTBOpPE OT CpelIbl: MPUPOJia PACTBOPHUTENS, BS3KOCTh, COJbBATAIlUS,
MOHM3AIMS pPACTBOPUTENIEM, COJIEBOM 3(PPexT.

KomnnonaHo-xuMudeckue mporeccsl Mpu pPaCTBOPEHUH TBEPIBIX BEIIECTB M 00Pa30BAHUU
0CaJIKOB B PacTBOpax.

Peakumu rtumponmsza. Peakuuu oOpasoBaHus TUIpPOKCHIOB. Peakuuu oOpa3oBaHuU
MeTaJIoB. Peaknu oOpa3zoBaHUs TPYTHOPACTBOPHUMBIX COSTUHCHHIA MTPH B3aMMOICHCTBHH ra30B
¢ pactBopaMu. Peakiinu oOpa3oBaHus IETKOPACTBOPUMBIX BEIIECTB.

Peaknun mpucoenuHenuss u pasnokeHus. Peaknum oOmeHa. Peakiuu OKHCICHHS |
BOCCTAHOBJICHHSI.

CuHTE3 HEOPraHMYECKUX COCAUHEHHI C y4aCTHEM T'a30B.

Peakuuu raz — tBepmoe BemectBo. Peaknuu ¢ Bomopomom. Ilosmyuenune wmeramios,
HEMETaJJIOB, HU3LINX OKCHJIOB U TaJIOT€HUIOB, COJIC00pa3HbIX TUAPUIOB. Peakiinu ¢ rajoreHaMu
U HUX Ta3000pa3HbIMH coenuHeHUsMU. [lomydeHune OE3BOJHBIX TalOTEHUIOB U3 OKCHJIOB,
Ccynb(pHUAO0B, IPYTUX TaJOTCHUIOB; CYJIb(PUI0B, HUITPUIOB, KapOUI0B, KApOOHHUIIOB.



CuHTe3 HEOpraHWYeCKHX CoequHeHWi B TBepaoi (aze. OOmas xapakTepuCTUKA
ocaKaeHus: TBepaoil ¢a3pl u3 pacTtBopa. MeToapl TEPMHUUYECKOIO Ppas3NiOKEHUs BEIIECTB:
KapOOHATOB, HUTPATOB, TUAPOKCUAOB. [lomyueHue KapOUIOB, HUTPHIOB, CYIb()HIOB M HX
aHAJIOTOB.

CuHTE3 HEOPraHUYECKUX COCIMHEHHUM C UCTIOIb30BAHUEM IICKTPOXUMUYECKUX PEAKIUH.

[Tonyuenue razoB (Bomopopda, Kuciopona, xjopa). KatomHoe BoccTaHoBieHHe 0e3
BBIJICJIEHUS] METaJlJIa: TOJIy4eHUE MIEPOKCUIA BOJOPOa, CYIb(ATOB pEAKO3EMEIbHBIX HIEMEHTOB
u ap. AnonmHoe okucienue. [Ipoueccel ruaponnsza BOJU3M SIEKTPOAOB, MPUBOAAIIUE K
00pa30BaHUIO BBICOKOAMCIIEPCHBIX OCAAKOB (OKCUIOB, XaJIbKOT€HHUJIOB).

BapI/IaHTLI TeMaTH4eCKHX TEeCTOBBIX 3aJJaHull 1J1s TEKYLIECT0 KOHTPOJIsA

Bapuanr 1
1. Kakas peaknusi nporekaer B annapare Kunna npu nosryuesun Bogopoaa?
a) Fe + H2SO4 = FeSO4 +H2 0) Cu + H2SO4 = CuSO4 +H2
B) Zn + H2SO4 = ZnS04 + H20 + H2S r) Zn + H2SO4 = ZnSO4 +H2

2. Kakune npuMecu ObIBaIOT NPH MOJYYeHUH BOAOPOAA B3auMO/IelicTBHEM IIUHKA € CEPHOM

KHCJI0TOH?

a) H20, H2S, HCI 6) H20, H2S, AsH3

B) H20, H2S, AsH3, Br2 r) H20, H2S, SbH3, SO2

3. Kakoe ycTpoiicTBO HCIIO/IB3YIOT /151 0OYMCTKHU BOIOpoOa?

I') IPOMBIBAJIKA C KOHLIEHTPUPOBAHHOM a30THOH  0) MpOMBIBAJIKa ¢ KOHIIEHTPUPOBAHHBIM

KHMCJIOTON 1IeJI04YHBIM pacTBopoM KMnO4

B) U-o0pa3nas TpyOka ¢ KkpacHbIM ochopom a) CTEKJISHHBIA TOPUCTHINA (QUIIBTP

4. [Touemy psig MeTANTI0OB, BOCCTAHOBJIEHHE KOTOPBIX BOIOPO0OM C TEPMOAUHAMHYECKOM

TOYKH 3peHHUs] BO3MOKHO, HA IPAKTHKeE MOJYYUTh He yaaercs?

a) TaK Kak 00pa3yroTCs OKCUIBI B 0) M3-3a HU3KUX TEMIIEPATyp KUTICHUS TPOTYKT
yIAETY4YUBAETCS

B) CIIMIIIKOM BBICOKH TEMIIEPATYpHI IUTABJICHUSI  T') OY€Hb Maja CKOpOCTh Ipoliecca

METaJIOB

5. Kakasi ycTaHOBKA MCIOJIb3YyeTCsl VIS BOCCTAHOBJIEHHUSI OKCHI0B BOIOPOAOM?

a) My(demnbHas IEeKTpHUecKas 1eyb, 0) TpyOuaras 31.1meusb, happopoBas TpyoKa u

(dhapdopoBbIii TUTEND dapdopoBas nogouka

B) U-0o0pa3Has cTexyissHHas TpyOKa M COUPTOBKa TI') TpyOuaras si.neus, papdopoas TpyOka u
TUTATUHOBAS JIO0YKA

6. ITouemy npouecchbl NOTYy4YeHHS] METALIOB € MOMOIIbIO BOAOPO/ia BeAyT NPU TeMIepaTypax

6oabre 500 - 600°C?

a) IpU HU3KUX TEMIIepaTypax CKOPOCTh 0) Ipu HU3KUX TEMIIepaTypax paBHOBECHE

MPOIIECCOB Maa CMEIIIEHO BJIEBO

B) NIPU HEBBICOKUX TEMIIepaTypax MOJyyaloTcsl  I') IPU HU3KUX TeMIlepaTypax oopas3yrorcs

Bapmuanr 2
1. Uem MOKHO XJIOPUPOBATh METAJUIbI U HEMETAIIIbI?
a) C12, HCI, CCl4 6) CI2, NaCl, C120
B) C12, COCI2, CCl4 r) COCI2, C1207, KCIO4
2. Kakol OKHCIIMTENb JIy4YIII€ UCIIOIB30BaTh JJIsl MOJTYUEHHS XJIOpaA U3 COJITHOW KUCIOTHI?
a) MepMaHraHaT Kajnus 0) AMOKCH]T MapraHIia
B) CEPHYIO KUCTIOTY r) OUxXpomar Kaiaus
3. YeM 3arps3HEH XJI0p, NOJIYYEHHBIN OKUCIEHUEM COJITHON KUCIIOThI IEPMAHTaHATOM Kajus?
a) H20, 02, HCl 6) 02, H20,
B) 02, HCI r) CO2, KMnO4

4. 3ayeM npH XJOPUPOBAHUH B JAOOPATOPHBIX YCIOBHIX UCTIONB3YIOT anmapaT Kumma ¢ CO2?



a) 17151 B3aUMOJICUCTBUS C IPUMECSIMHU, 0) AU BEITECHEHUS XJIOPA TTOCIIE OXJTAKICHHS

3arpsI3HAIOLIUME XJIOP JUTSL OCYLICHUS] CUCTEMBI

B) /Il IPOBEPKU HA F€PMETUYHOCTh T) JUIsl OCYILIEHUS] CUCTEMBbI

5. PacTBOp Kakoro BemiecTBa MPUMEHSIOT JJIsl OTJIOMIeHUs U30bITKa XJiopa?

a) KMnO4 0) H2SO4

B) KI r) KOH

6. Kakoif mpoayKT moy4aeTcst IpHu XJIOPUPOBAHUU: XpOMa, KoOallbTa, THTaHa?

a) CrCl12, CoCl2, TiCl4 6) CrCl2, CoCl2, TiClI2

B) CrCl13, CoCl2, TiCl4 r) CrCI3, CoCl3, TiCl4
Bapmuanr 4

1. Kakue U3 coelMHEHU OTHOCSTCS K KJIacCy aMMUAaKaTOB?

a) NH3 - H20 0) [Ni(NH3)6] 12

B) [Ni(H20)6] 12 r) K[Co(NH3)2 (NO2)4]

2. Kaxoii 3aps MOTyT UMETh KOMILIEKCOOOpa3oBaresu?

a) «0», «=», «t» 0) «=» U «t»

B) «t» r) «O» 1 «+»

3. Kakoii u3 HOHOB MMeeT Ha3BaHUE KaTHOH «XJIOPOHUTPOTETPAMMUH KOOaIbTa

(+3)»

a) [Co(NH3)4 (NO2)4]+ 6) [Co(NH3)3 (NO2)2 CI]

B) [Co(NH3)4 (NO2)Cl]+ r) [Co(NH3)2 (NO2)2 CI2] —

4. Kakue npocTpaHCTBEHHbIE CTPYKTYPbl COOTBETCTBYIOT AMAMAarHUTHBIM HOHAM ¢
koHurypamusmu: d10, d§, dé6.

a) TeTpa’p, KBaJpaT, OKTa’ap 0) KBaapaT, OKTad/p, OKTAIP

B) OKTa3/p, KBaJipaT, OKTa’dIp ) IUpamMuIa, OKTa3Ip, KBajapaT

5. UTo 0OBIYHO UCIIONB3YIOT B KAYECTBE OKUCIUTENS U B KaUeCTBE KaTaau3aTopa npu
okucaeHuu nona Co2+ B aMMUaYHOM pacTBope?

a) H202 u PbO2 6) H202 u yronb akTUBUPOBAaHHBII
B) O2 Bo3ayXa M IJIATHHY r) O2 ¥ yroib akTUBUPOBAHHBIH
6. Kakoe ycTpoiCTBO IpUMEHSIOT U1 6apOOTHPOBAaHUS BO3/AyXa YepPe3 CMECh?
a) anmapat Kunmna 0) nednermatop
B) Hacoc I') Ta30METP
Bapuanr S
1. Kakoli u3 yKka3aHHBIX ITPOLIECCOB SIBJISIETCS IPOLIECCOM BOCCTAHOBJICHUS ?
a) WO3 - W 6) K2Cr207 — K2CrO4
B) MoO3 — Mo0O2 r) (NH4)6 M07024 — MoO3
2. Kakue oKcHIbI MOXKHO MOIYYUTh Pa3IokKEeHUEM Cosleil aMMOHUS?
a) Cr203, V205, MoO3 6) CrO3, MoO3, WO3
B) Fe203, MnO2, CrO3 r) FeO3, MnO3, CrO3
3. Kakne oxcuibl IpOSBIISIOT CHIIBHBIE OKACIUTENbHBIE CBOKWCTBA?
a) CrO3, MoO3, WO3 0) MoO3, WO3
B) CrO3 r) CrO3, MoO3
4. KakoBo cTpoenue kpucramuindeckon pemerku MoO3?
a) OCTpOBHAas 0) cioucTasi U3 OKTa3IpOB
B) MOJIEKYJIIpHast I') HenoYeyHast U3 TeTpa’ipoB
5. OcHoBHbIe ciocoObI momyueHus okcuaoB Mo(VI) u W(VI):
a) pa3joXeHue MoIH0JaTOB U 0) HEMOCPEICTBEHHOE COSTMHECHUE
BOJIb()paMaToOB Pa3I0KEHUE HUTPATOB 2+02
B) pa3jioXkKeHne KapOOHATOB T') pa3joKEHUE HUTPATOB

6. Kakue crmocoObl 0OUMCTKH MOKHO MCIIOJIB30BATh I OKCcH1a MostrO1eHa (+6)
a) MOJINTEPMHUYUECKAs TePEKPUCTATITAZAIIHS 0) meperoHka B BaKyyMe ¢ OXJIaKIe-HUEeM
MapoB HA TBEPAOU MOJIOKKE



B) BO3TOHKa B aTMOcdepe Bo3ayxa I') 30HHAas IJIaBKa

Bapuanr 6
1. Kakue u3 nepeyrcieHHbIX OKCHJIOB MOYKHO BOCCTaHABIIMBATH ATFIOMOTEPMHUYECKH?
a) CrO3, TiO2, V205 6) MnO2, CoO, Ta205
B) Si02, NiO, WO3 r) V205, Fe203, Cr203
2. [louemy He BoccTaHaBiIMBarOT amoMoTepMuyecku MnO2, CrO3?
a) CIMIIKOM OOJIbIlIasi CKOPOCTh, 0) CIIUIIKOM MaJIeHbKasi CKOPOCTh PEaKIIUU

pa30packiBaHUE PEAKIIMOHHOW CMECH
B) YaCTUYHOE PA3JIOKEHHUE WM UCIIAPEHUE  T) MPH PEAKIIUH BBIICISACTCSA OY€Hb MAJIO

OKCH/JIOB TEIUIOTHI

3. Haubonee yactu B kKauecTBE BOCCTAHOBUTEIIS [IPH METAUNIOTEPMUU UCTIOIB3YIOT
a) aJJIOMUHUI 0) HMHK

B) XKeJe30 T') KQJIBIIMI WJIM MarHui
4. Yem MOXeT OBITH 3arpsi3HEH OCHOBHOM MPOIYKT?

a) KUCJIIOPOJIOM 0) KpeMHHEM

B) QJIIOMMHHEM I') BOAOPOJOM

5. Kakoii cocTaB 3a)KurateiabHOi CMECH HCIIONb3YIOT NMPH alFOMOTEPMUN
a) K202 0) KNO3 + Al

B) BaO2 + Al r) Pb(NO3)2 + Al

6. Uto sryunie npuMeHSTh B Ka4yecTBE peakropa?

a) KOPYHJIOBbIE TUTTIU 0) CTEeKJITHHBIC TPOOUPKH

B) IIIaMOTOBBIE TUTJIU r) happopoBbIC TUTIN

HpuMepHaﬂ TEMaTHKa naﬁopaTopHux paﬁoT o TMCHMIIJIMHE

Tema 1. IIpaBuna paboTel B xumuueckoil abopatopun. Texnuka 6ezonacHoct. OOuIme
3aKOHOMEPHOCTH PEaKLIUi B BOJHBIX pacTBOpax

Tema 2. Peakiuu B BOJIHOM pacTBOpe. DJIEKTPOXUMUYECKUE PEAKIINU

Tema 3. MonooOMeHHbIe peakiuy. Peakiiuy B HEBOJHBIX pacTBopax. Peakiuu B TBepaon
¢aze. Peakniuu B pacrinase.

Tema 4. Mertoael mnonydeHuss BemecTB. [lomydeHne MeTalIoB U HEMETAJIOB
BOCCTAHOBJIEHHEM BOJHBIX PACTBOPOB COJIEH.

Tema 5. IlosyueHne OKCUIOB U TMIPOKCUAOB pa3HbIMH criocobamu. IloaydyeHue Kucior.
[Tonryuenue coseit 0eCKUCIOPOIHBIX U KUCIOPOACOAEPKAIIUX KUCIOT Pa3InYHBIMU METOAaMHU

Tema 6. Meroabl oslydeHHs THAPUIOB MeTasIoB. OCHOBHBIE 3aKOHOMEPHOCTH U METOJIbI
CUHTE3a KOMIUIEKCHBIX COEIMHEHUN

Tpeﬁosaﬂml K HHAUBUAYAJBbHBIM TBOPYCCKUM 3aIaHUAM
no qucuuniuHe «OCHOBHI HEOPraHUYECKOT0 CHHTE3a»

CamocTosTeTbHOE 3aJaHHMe HampaBlieHO Ha (OPMHUPOBAHHE Y CTYIEHTOB IIEIOCTHOTO
MPEJCTAaBICHUS O JUCIUIUIMHE, CAaMOCTOSITETbHOE 3HAKOMCTBO CTYACHTOB C Pa3UYHBIMU
METOJaMH KOJIHYCCTBECHHOI'O XMMHYCCKOI'O aHaiu3a, (1)OpMI/Ip0BaHI/Ie Hay‘-IHOI\/'I KAQ4YE€CTBCHHOI'O
BBITIOJTHEHUSI BRITYCKHON KBaTH(UKAIIMOHHON paOOThI, TIPEXkIe BCEro B yacTH coopa, 06paboTku,
HHTEPNPETANN JAaHHBIX XUMHWYCCKOTI'O aHaJIM3a W IJIaHUPOBAHUA XHUMHUUYCCKOI'0 3KCIICPUMCHTA.
BoimonHenue  HWHIMBHUAYaldbHOTO  3a/JlaHUsA TakXke HEoOXoauMo 1 (GOpMUPOBaHUS
poeCCHOHATLHON KOMIIETEHTHOCTH CTYACHTA, €T0 BOBJICUCHHS B HAYYHO-HCCIIEIOBATEIBCKYIO

JeSITeIBbHOCTD U OYAYIIYIO MPO(EeCCHOHAIBHYIO NeSITeIbHOCTh XUMHUKa-3KCIIepTa.
WupuBuayanbHOE 3alaHie IO IUCIHIUIMHE MPEAIoiaraeT MOoJydeHne KOMIUIEKCHOTO
COCAUHECHUA C HOBBIMU (pI/I?)I/IKO-XI/IMI/I‘IeCKI/IMI/I cBolicTBaMH. B KkadecTBe HCTOYHUKOB
CIIPAaBOYHOT'O0 MaTepHalia MOTYT HCIIOJIb30BaThCs yU4eOHWKH, ydeOHBbIE MOCOOWs, 3aJaqyHUKH,
n1abopaTopHbIe MPAaKTUKYMbI, MOHOTpaduu, HayYHBIE CTAaTbU, OIYOJMKOBAaHHbIEC B I€YaTHOM BHUJIE



WIK Ha CHEIHATM3UPOBAHHBIX XMMUYECKUX Y4eOHO-HAYYHBIX CaliTax WM caiiTax M3 CIHUCKa
PEKOMEHTyeMOH JTUTepaTypHhl.

Cmpykmypa 6blnoiHeHust 3a0aHUs.

1. Vcnosue YcioBue 3amadd MOXKET COJEpPXKaTh CIPABOYHBIM MaTepuai, Hampumep,
OMKMCAaHUE KOHKPETHOTO METOJa M METOAMKHU aHallu3a, B3SATHIA U3 J1a0OPaTOPHOTO MPAKTHKYMa,
HAYYHOH cTaThbH, MOHOTPAa(UU U T.JI.

2. @opmynuposka 3adanus uiu 8onpoca (YTO KOHKPETHO HYXHO HAWTH, paccuuTarh,
YCTQHOBHTH U T.]1.).

3. Pewenue (IOMKHO COAEPIKATh BOSMOXKHBIE PEAKIINU

4. Omeem (IOIKEH OBITh Pa3BEPHYTHIM U COOTBETCTBOBATH 332U WIIK BOIPOCY IO 1I. 2).

5. Cnucok ucnonvzosannou aumepamyput (A/ VA SJEKTPOHHBIX UCTOYHUKOB).

Bonpocsl k 3a4eTy 0 JUCHHUIINHE

1. llenu u 3aauu COBPEMEHHOT'O HEOPTaHUYECKOTO CUHTE3A.

2. IlnanupoBaHMe M MOArOTOBKa cHHTe3a. Kpurepuum BpIOOpa ONTHUMAJIBHBIX YCIOBHM
IIPOBEJICHUS CUHTE3A.

3. Kinaccuduxanusi OCHOBHBIX METOZI0OB CUHTE3a B 3aBUCHUMOCTHU OT arperarHoro COCTOSIHUSA
peareHToB.

4. Knaccudukanus YuCTOTHI BEIICCTB.

5. Ponb pu3nueckux METo10B B KOHTPOJIE 3@ XOJJOM CUHTE3a M aHAJIIM30M YHUCTOTHI BELIECTB.
[ToaroroBka 0Opa3LoB AJIs CIEKTPAILHOIO aHAIU3A.

6. Ponb pactBoputens B xone cuHTe3a. OCHOBHBIE KpUTEPUU BBIOOpA PACTBOPUTENS IJIs
CUHTE3A.

7. Peakuuu B BomHOM pacTBope. OOmne 0COOEHHOCTH peakiil B BOJAHOM DPACTBOPE U
(baKTOpBI, UX OCIOXKHSIOLIHE.

8. Peakiuu ¢ oOpazoBaHUeM TPYAHO- U JIETKOPACTBOPUMBIX BEIIECTB.

9. Ponp mponecca ruzapoiausa IpHU CUHTE3€ HEOPraHMYECKHX COECIUHEHHH B BOIHBIX
pacTBopax.

10. Beinenenue ocaka, METObI €M0 OTMBIBKH U CYILIKH.

11. MoHOOOMEHHBIE pEaKIIMK C UCTIOIB30BAHUEM CUHTETUYECKIMX HOHOOOMEHHBIX CMOJI.

12. Meronb! OYMCTKU pacTBOPUTENEH.

13. Juctunnsanus u pektudukanus. TeXxHUKa U annaparypa A HepEeroHKH KUKOCTEH.

14. O6e3BOKMBaHKE U JI€adpUPOBAHUE PACTBOPHUTEIIEH.

15. Cunre3 B uHepTHOM atMocdepe.

16. OcoGeHHOCTH peakliii B HEOPraHUYECKUX HEBOIHBIX PACTBOPUTENSX.

17. IlpuMeHeHne 3KCTPAKIIUU I BBIACIEHUS U OYUCTKH BEILIECTB.

18. Kpucramnsl u kpuctasumsanus. Buael 3arps3HeHui NOIMKPUCTAIIIOB U CIIOCOOBI UX
IPEIOTBPALLEHUS.

19. MeToibl M TEXHUKA KPUCTAIIM3AIMHA U3 PACTBOPOB.

20. Ilepexpucramnu3zanusi Kak OCHOBHOM METOJ OYMCTKM BelecTB. PactBopurenu s
NePEeKPUCTAITU3ALINH.

21. O61mue NpUHIMITEI BEIPAIIMBAaHUSI MOHOKPUCTAJIIIOB.

22. TlpuMeHeHHE TOHKOCIOMHOW Xpomarorpaduu UIsi KOHTPOJS 3a XOJIOM pEaKkluu U
YHUCTOTHI BEIIECTB, MOJIy4aeMbIX B XKHJIKOH (ase.

23. OuncTKa BEIIECTB METOIOM JKHJIKOCTHOU TIPENapaTuBHON XpoMaTtorpaduu.

24. CuHTe3 Ta30B, OCHOBHBIE CIIOCOOBI MTOJTYYCHHUS Ta30B.

25. Peakuuu B cucremax “ras - ra3”, ’ra3 - TBepJo€ TeJIO , “ra3 - )KUAKOCTH , IPUHIIUIIBI
IpOBEICHUS MEXK(Pa3HBIX PEaKIIHA.

26. XuMHUYECKHE B (PU3UKO-XUMHUUYECKHE METOJIbI OUYMCTKU Ta30B.

27. Annapatypa 715 CHHTE3a, OUUCTKH U XpPaHEHUs Fa30B.

28. MeTonnl aHaian3a cocTaBa U YMCTOTEI Ia30B.

29. CuHTe3 HEOPraHMUECKUX KPUCTAIIIOB U3 ra30Boil (asbl.

30. O6mme 3aKOHOMEPHOCTH MTPOBEACHUS PEAKIINi, TPOTEKAIONUX B TBEPIOH (hase.



31.

IIpyHUMNIHATBHBIE BO3MOYKHOCTH YIIPAaBJIEHHUSI CKOPOCTBIO IIPOLIECCOB CHHTE3a

TCTECPOIrCHHBIX CUCTEMAX.

32.
33.
34.
35.
36.
37.
38.
39.
40.

DneKTponn3. XapakTephbl MPOLIECCOB, MPOTEKAIOIIUX Ha JIEKTPOIaX.
DIIEKTPOCUHTE3 MPOAYKTOB HEOPTraHUYECKOW XUMUMU.

DIEKTPOXUMHUYECKOe paUHUPOBAHUE METAIITIOB.

BricokoTemiiepaTypHbIii CHHTES.

TexHuKa JOCTHKEHHS BBICOKMX TEMIIEPATYpP.

30HHAasl MJIaBKa.

Bosronka B Bakyyme.

BricokoTemneparypHble METO/IbI OTy4YeHHs 0€3BOIHBIX COJICH U3 METaJLIOB.
CuHTE3 KOOPAUHAIIMOHHBIX COSAMHEHUH.



IMPUJIOKEHUE 2

7. OIIeHO‘lHBIe cpeacrea AJisi IpoOBEACHUSA HpOMe)KyTO‘{HOﬁ aTreCcTanmum
HpOMe}KYTOIIHaﬂ arreécranusd HUMECT ULCJIbI0 OIPCACINTE CTCIICHb JOCTHIXKCHHA
3aIlJIaHUPOBAHHBIX PE3YJILTATOB 06y‘1€HI/I$I IO JUCHMIIIIMHE 3a OHpCl[G.HGHHHfI nepuon 06yquI/151.

a) Ilnanupyembie pe3yabTaTbl 00yYeHUsS] U OLEHOUYHbIE CPEACTBA Il NMPOBeIeHUs
NMPOMEKYTOYHOH aTTeCTALMU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

YK-1 CniocobeH oCyIecTBIsTh HOUCK, KPUTHUECKUI aH

aJIn3 U CUHTEC3 I/IH(i)OpMaLII/II/I, IPUMCHATH CUCTEMHBIN noaxon o peuICHUA MMOCTABJICHHBIX 3aaa4

VK-1.1

AHanmu3upyeT 3aaady, BBIICIAS €€
0a3oBbIE COCTAaBIISIOIIHNE,
paccMaTpuBaeT M Ipearaer
BO3MOXHBIC BapI/IaHTbI peH_IeHI/ISI
[TOCTABJICHHOM 3a/1a4M, OLIEHUBAsI UX
JIOCTOMHCTBA U HEAOCTATKH

Ilepeyenb TeOpEeTHYECKUX BONIPOCOB:

1. Ilenu u 3a1a4u COBPEMEHHOI'O HEOPTaHUYECKOTO CUHTE3A.

2. IlnanupoBaHMe M MOArOTOBKAa CHHTe3a. Kpurepuum BBIOOpa ONTUMAIbHBIX YCIOBHUH
IIPOBEJICHUS CUHTE3A.

3. Knaccugukaius 0CHOBHBIX METOJIOB CHHTE3a B 3aBUCHUMOCTH OT arperaTHOrO COCTOSHUS
peareHToB.

4. Knaccudukanus YMCTOTHI BEIICCTB.

5. Ponb u3mueckux METOIOB B KOHTPOJIE 32 XOJ0M CHHTE3a M aHAJM30M YUCTOTHI BEUIECTB.
[ToaroroBka 00Opa31oB AJIs CIEKTPAILHOIO aHAIU3A.

6. Ponp pactBoputens B xone cuHTe3a. OCHOBHBIE KPHUTEPHH BBIOOpA pPACTBOPHUTENS IS
CUHTE3A.

7. Peakuum B BomHOM pactBope. OOmpe OCOOSHHOCTH peakiuii B BOJHOM pacTBOpE H
(bakTOpBl, UX OCIOXKHSIOLIHE.

8. Peakumu ¢ o6pa3zoBaHreM TPYIHO- U JIETKOPACTBOPHMBIX BEIIECTB.

9. Pons mponecca ruipoin3a Npu CUHTE3€ HEOPraHUYECKUX COEAMHEHNH B BOJHBIX PACTBOPAX.

10. Briienenue ocajika, METOJIbI €M0 OTMBIBKH U CYILIKH.

11. MoHOOOMEHHBIE PEaKIMU C UCIIOJIb30BaHUEM CUHTETHUECKUX HOHOOOMEHHBIX CMOJL.

12. MeTtoabl OYUCTKU pacTBOPUTENEH.

13. Juctunnsauus u pektudukanus. TexHuka 1 annapaTypa i IeperoHKHy KUAKOCTEH.

14. O6e3BOKMBAHHE U JI€AIPUPOBAHUE PACTBOPUTEIICH.

15. CunTe3 B mHEpTHOM aTMocdepe.

16. OcobeHHOCTH peaklii B HEOPraHMUECKUX HEBOJHBIX PAaCTBOPUTEIISX.

17. IlpuMeHenne 3KCTpaKIMK I BBIACIEHUS U OYUCTKH BEILIECTB.

18. Kpucramibl u Kpuctamnuzauus. Buisl 3arps3HEHHI MONMKPUCTAIIIOB U CHOCOOBI UX
IIPEIOTBPALLEHUS.

19. MeToibl M TEXHUKA KPUCTAITA3ALMHA U3 PACTBOPOB.

20. IlepexpucraumM3anys Kak OCHOBHOM METOJ OYMCTKM BeUIecTB. PacTBopurenn s
MepEeKPUCTAITU3ALINH.

21. O61ue NpUHIMITEI BEIPAIIMBaHUSI MOHOKPUCTAJIIOB.

YK-1.2

Omnpenensier, HHTEPNPETUPYET H

IlepeyeHb NPUMEPHBIX KOHTPOJIMPYIOIIHX 3aJaAHHI:




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

paHXHUpyeT HHPOPMAIHIO,
TpeOyemyro pelieHus
MOCTaBJICHHOU 3aj1a4m;
OCYIIECTBIISACT MOUCK HH(POpMAIIUU

I10 Pa3JIMYHBIM TUITIAM 3aIIPpOCOB

JJIA

1. [Ipoananuzupyiite YMK 1o xumum pa3Hbix aBTopoB. CpaBHUTE IO MPEJIOKEHHON CXeMe
TEMAaTUKY JJA0OPATOPHBIX OIBITOB U MPAKTUYECKUX PaOOT B OCHOBHOU U CTapIlel HIKOJIE.

2. Pa3paboraiiTe MHCTPYKTUBHYIO KapTOUKY JUISI IPOBEICHUS IPAKTHUECKON pabOThI O XUMHH
JUIS ydaruxcs JJI000# cTyreHn o0ydeHusl.

3. CoznaiiTe KOMUIKY TEXHOJIOTHYECKUX KapT AEMOHCTPAIIMOHHBIX OMBITOB 110 XUMHUHU.

4. Paspaboraiite mporpamMmy (akyTbTaTHBHBIX 3aHITHA TO XHUMHHU, MPEAYCMATPUBAIOIINX
o0y4deHre IKCIIEPUMEHTAIbHBIM YUYEHUSAM 00y4YaroUXCs.

YK-1.3

I[Ipu  oOpabGotke  wHPOpPMAITUU
oruyaer  (akTel OT  MHEHUH,
MHTEpIIpeTalui, OLICHOK,
¢dbopmupyeT cOOCTBEHHbIE MHEHUS U
CYXJEHMsS, apryMEHTUPYET CBOHU
BBIBOJIbl M TOUKY 3pEHUS

KoMiuieKkT npakTu4ecKkux 3aJaHui

3adanue 1. Y Bac ecTh Tpu 0AHOYKHU, B KOXKJIOM M3 KOTOPHIX HAXOAUTCA CMECh JIBYX BEIECTB.
Barra 3a1a4a — pa3aenuTh Kaxayro CMeCh M IOMECTHTD YHCTHIE BEIIECTBAa B HOBbIE 0aHOYKH. KpaTko
OMMILUTE, KaK Bbl 3TO Oyaere nenarh A CIEAYIOIIUX CMECeil: a) CMeCh MOpoIllKa Mena U
MIOBapeHHOM coyn; 0) pacTBOp MOBAapEHHOM COJIM B BOJE; B) CMECh IECKA U JPEBECHBIX ONMMUIIOK.
Kakwue npoueccol, pusndeckue il XUuMUYECKUE, BBl HCIIOIb30BAIU I pa3esieHus: cMeceii?

3a0anue 2. IOHBIA TOOWTENH, XMMHHU pPa3go0bLI TOPOIIOK cepedpa, 3axXOTeB C HHUM
MO3KCIEPUMEHTHPOBATh B IOMAIIHUX yclIoBUsAX. Ho B ciywaitHO mpockinan ero Ha moji. Manbuuk
paccTpouicsi, BEJIb OH C TAKUM TPYIOM pa3fo0bL1 3ToT nopoiuok. U pemmi codpats ero ¢ nosna. 1o,
K COXKaJeHHIO, ObLT «HE OYEHb UHUCTBIM» M CMECh, KOTOPYIO OH IOJAMEN, CojAepxkala MOMUMO
MOpoIlIKa cepedpa BCAKHE MEJIKME YaCTHIIbL: ITyX U3 MOIYLIKU (CKOpee BCETO T'yCHUHBI), TPEBECHbBIE
OTIMJIKH, JKEJIe3HbIE OMWJIKU, MOBAPEHHYIO COJIb U caxap. Kak Manbuuky M30aBUTHCS OT JMIIHUX
npumeceit? CoctaBbTe MOAPOOHBIHN TUIaH JEHCTBUI, YTOOBI OUMCTUTH CepeOpsHbIN oporok. Kakue
METOABl OYHUCTKU M pa3fefieHus Bbl Obl MPEAJIOKWIN HCIOJIBb30BaTh, U Ha KakKUX (PU3MUECKHX
SIBJICHUSIX OHU OCHOBAaHBI?

OIIK-8 Cnocoben OCYHICCTBJIATD MEAATrOTUYCCKYIO ACATCIIBHOCTh HA OCHOBEC CIICHHUAJIBHBIX HAYUYHBIX 3HAHUU

OIIK-8.1

[Inanupyer W NOpPOBOAUT HAy4dHBIE
HCCIEA0BaHUsA B o0nactu
MIE€JarOTUYECKOM IEATEIBHOCTH

IlepeyeHb TeopeTHYECKHX BOMIPOCOB:
23. O4uncTKa BEUIECTB METOAOM KHUAKOCTHOM MpenapaTUBHON XpoMaTorpadum.
24. CuHTE3 Ta30B, OCHOBHBIE CITIOCOOBI MOTYyUEHHUS Ta30B.
25. Peakuuu B cucrteMax ‘ras - ra3”, ’ra3 - TBepJo€ TeJo”, “ra3 - *UIAKOCTh , MPUHIIUIIBI
MIPOBEACHUS MEK(Pa3HBIX PEaAKITUH.
26. Xummndeckue U GU3NKO-XUMHUECKUE METOJIbI OYUCTKH Ta30B.
277. Anmapatypa Juisi CHHTE3a, OYUCTKH M XPaHEHUs ra30B.




Kon Nuaukatop AoCTHXEHUS

OI_[CHO‘IHBIC Cpe€acTBa
HHJUKaTopa KOMIICTCHIIM

28. Metoabl aHaIM3a COCTaBa U YMUCTOTHI Ia30B.

29. CuHTe3 HEOPraHMYECKUX KPUCTAIOB U3 ra30Boil (asbl.

30. O6mume 3aKOHOMEPHOCTH MPOBEACHUS PEAKIIUi, TPOTEeKAOMuX B TBEPIOH (ase.

31. IlpuHuMnNuanbHbIE BO3MOXKHOCTH YIPABJIEHUS CKOPOCTHIO IIPOLIECCOB CHHTE3a B
reTeporeHHbIX CUCTEMaX.

32. Dnextponn3. XapakTepbl MPOLECCOB, MPOTEKAIOIIUX HA JJIEKTPOIaX.

33. DJNEeKTPOCUHTE3 MPOAYKTOB HEOPTAHUYECKOM XUMUHU.

34. DnexTpoxuMuUecKoe papUHUPOBaHNE METAILIOB.

35. BeicokoTemMnepaTypHblil CHHTES.

36. TexHuKa JOCTHKEHUS BBICOKHX TEMIIEpaTyp.

37. 30HHad MiaBKa.

38. Bosronka B BakyyMme.

39. BricokoTemiepaTypHble METO/IbI ITOIY4eHUsI O€3BOHBIX COJIEH U3 METaIOB.

40. CunTe3 KOOPJAMHAIIMOHHBIX COSIUHEHUH.

OIIK-8.2 Hcnone3yer cnenuaibHble HAy4HBIE KoMIuiekT npakTH4YecKuX 3a1aHuil

3HAHUA JUTS MOBBIIIEHNS 3amanue. [lpumepHass Temarwka AeloBON Hrpel «Ypok». Paspaboraiite u mpoBenute
3G (HEeKTUBHOCTH  TENAroruyeckoil | 1abopaTopHbIl MPAaKTHUKYM WM NPAKTHYECKYI0 paboTy MO OJHOM U3 MPEIJIOKEHHBIX TeM
NEeSTeTbHOCTH IIKOJIBHOTO Kypca XUMHUU:

CuHTE3 HEOPraHUYECKUX COEIMHEHHUI B BOJHOM PacTBOPE.

CuHTE3 HEOPraHWYECKUX COCTMHEHHM C y4acTHEM Ta30B.

Peaknuu ra3 — TBep/10€ BEIIECTBO.

Peakiiuu mpucoeIMHEeHNs U Pa3IoKEeHUSI.

Peakuuu oomeHa.

Peakunu runponusa.

Peakunu oO6pa3zoBaHUs THAPOKCHIOB.

Peakuun o0pa3oBaHUU METAJLIOB.

Peakuuu oOpa3oBaHUs TPYTHOPACTBOPUMBIX COCIUHEHHH IMPH B3aUMOJICHCTBUHU Ta30B C
pacTBopamu.

10. Peakmiu 06pa3oBaHus JIETKOPACTBOPUMBIX BEIIIECTB.

11. Peakiunu OKHCIEHHUS U BOCCTAHOBIIEHHUS.

12. CuHTe3 HeOpraHn4ecKnuX COeTMHEHUN B TBepIoi (haze.

LCoNoAWNE




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

13. Cunres HCOPraHN4YCCKUX COCI[I/IHCHPIIZ C UCIIOJIB30BAHUEM DJICKTPOXUMHUYCCKUX peaKHHﬁ.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHOH aTTeCTAllMH, MOKA3aTeJd W KPHTEPHH
OLICHUBAHUS:

[TpoMekyTouHast arrectaius MO aucHUILIMHE «HeopraHuyeckuil CHHTE3» BKIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOEHUS O0YUYaIOLUIMMUCS 3HAHUI, U
NpPaKTHYSCKHE 3aJaHusl, BBIBISAIONIME CTENeHb CHOPMHUPOBAHHOCTH YMEHHUIH U BIIAJICHHIA,
poBOAMTCS B (hopMe 3adeTa.

3aver Mo MAHHOW MUCUUIUIMHE MPOBOAUTCS B YCTHOH (hopme mo Omiieram, Kaablid U3
KOTOPBIX BKJIFOYAET 2 TEOPETUUECKUX BOIPOCA U OJHO MPAKTHUECKOE 3aIaHHE.

Ioxazamenu u Kpumepuu oueHUAHUA 3auema:

«3a4TeHO0» - OOYYaIOIIMICS JEMOHCTPUPYET MOPOTOBBIA YPOBEHb CHOPMUPOBAHHOCTH
KOMITCTCHIMI: B XOJ€ KOHTPOJBbHBIX MEPONPHUSATHH JOMYCKAIOTCS OINUOKH, MPOSBIISIETCS
OTCYTCTBHUEC OTHACJIBHBIX 3HaHI/II\/JI, YMGHHﬁ, HAaBBIKOB, 06yqa101111/11710${ HUCIBITHIBACT 3HAYUTCIIBHBIC
3aTPyHEHUS [TPU ONEPUPOBAHUH 3HAHUSIMHU M YMEHHUSIMH MPH UX MIEPEHOCE Ha HOBBIC CUTYAIIUH;

«He 324TeHO0» - 00YJAOIIHIICA HE MOXKET MTOKA3aTh 3HAHUS Ha YPOBHE BOCITPOM3BEICHUS 1

00BICHCHUS I/IHC];)OpMaIII/II/I, HC MOJXKCT IIOKa3aTb MHTCIICKTYAJIbHBIC HABBIKU PCHICHUA HPOCTBIX
3aaad.



